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IMVESTIGATIQNS  OF  SUBSTANCES 
ALPATOV-DAVIDOV" S  EXPERIMENTS. 
Author:  P-  S-  Kamenov 


REPETITION  OF 


An  unsaparable  part  ot  this  Report  is 
which  the  followinq  Plan  of  works  ‘was  s 


'‘Inter!  in  Report"  in 


SHORT  PLAN  OF  wORKS 
h4atu,ral  Te; 

1.  PT^pctX'O.ti.oix  of  t?\&  B 'uh  s  t  ci'/xc  o  BoTo:  a.)  witn  hea.tinq  ot  the  Tntx&dt 
1:1  Bo  and  To  (like  the  Russian  experiment  C2,3]);  b)  with 
mochaixic-choTfiical  synthosto  in  a  mill;  (both  from  natural  Te)  . 

2-  Froparation  of  sourcoo  and  absorbox^s  for  Moossbauor  of  foot. 

3.  Froparation  of  Moossbauor  vibrator  for  moas'^jx-in^  at  ^ero 
VO  loci  tv  Crosonant  absoxpt  ion2>  and  hii^h  volocity  Cnot  rosonant 
absorpt  ion2> . 

4 .  Fropara t  i on  of  a  c ryos  tat  for  I  i QU i d  Nx  t rof;or i . 

5.  A  Cryostat  for  temperature  of  liquid  Helium. 

6-  A  planar  do  toe  tor  with  officioncy  s  ^0.8. 

7 •  Spoc t romo trie  oqu i pmon t . 

S.  Irradiation  of  the  sources  with  thermal  neutrons. 

9.  Measurements  v*nth  natural  sources:  a)  with  vibration  and 


without  vibration;  b)  with  sel f —absorpt i 
temperatures. 

10-  Determination  of  fm  and  calculations  of  fs- 


at  different 


Enriched  95  %)  124-Ts: 

If  the  results  of  measurements  are  positivs>  the  above  equipment 
and  works  will  be  necessary- 

For  ir'4TERIM  REPORT  we  have  completed  the  f ol  1  owi ng^  i terns:  1-b),  2 

—  4,  6,  7-  iThoso  itoms  horo  aro  in  italicy 

FURTHER  EXECUTION  OF  THIS  PLAN- 

The  works  were  accomplished  in  France,  Center  d" Etude  Bruyeres  Le 


^3970618  0 


Chat  el  5  Phye-ique  et  Technique  Nuclaier 


ITEHS  -  EXECUTIOrNls 

l.a).  This  is  not  accompi i shed,  forbidden  by  the  Safety  Department 
because  of  toxic  Be- 

A1 1  other  i terns  are  accompl i shed  wi th  BeTe  prepared  as  stated  in 
i  tern  1 .  b)  Un^charLic-ch^rfLical  s\jTLth&sis)  .  So,  a  nei-^  method  for  the 
synthesis  of  BeTe  is  checked,  different  from  Russian 
<A1  patov-Davydov*’  s)  method. 


2-  10  Mossbauer  absorbers  with  di 


TTersnc  cnii-Kni 


555  were  prepared 


from  50  mq/cm  to  1  q/cm  ^  3  Mossbauer  sources  were  irradiated  for 
different  periods  of  time:  3,  7  and  20  days. 

3.  Mossbauer  vibrator;  Supplied  with  tr ansf ormer ,  50  Hz,  voltage 
from  O  to  7  V,  vibration  amplitude  from  0  to  2  mm- 


4.  The  Nitrogen  cryostat  was  not  used  because  of  item  5- 


5.  The  temperature  of  the  source  in  the  IfeTium  cr 
changed  from  3"^  K  to  room  temperature.  The  great  c 
this  cryotat  was  its  principle  of  work  —  for  const^ 
there  ex i s t  ed  c  on  tin  uous  v i b r  at i on  s  wh i c  h  ar e  ar 
Mossbauer  experiments.  For  these  experiments  ths 
switched  cyclically  (for  maximum  10  minutes,  i 
changes  in  this  time  interval  were  between  2^  ~ 


cryostat  can 

be 

di  sadv'antage 

of 

stant  temperature 

an  obstacle 

for 

the  cryostat 

was 

the  temperature 

6.  The  energv'  resoluti 


31-  our  piar 


energy,  c*5  keV#^  was  fine,  '-"u  40u  eV  and 

eV.  (efficiency  for  photo  effect  peak  ilO  ke'^ 


:tcr  (for  Mossbauer 
•or  110  keV  <  500 

^  >  0.  S)  . 


,  The  Sp&c  trorrijatric  equipment  was  very  good  for  this  counting 
rates,  but  some  improvements  for  greater  counting  'f’ates  will  be 
5ce55a.ry'  (whxcn  are  inev^i table  further)  . 


8.  The  3  sources  were  irradiated  for  3,  7  and  20  days.  The  most 


suitable  activity  (counting  n 


•  £=  -  distance)  was  obtained  for  7 


dayi  irradiation. 

9.  Measurements  with  natural  sourcess  a)  with  vibration  and 
without  vibration;  b)  with  sel  t-absorption  at  dif-ferent 
t  emper  at  Liras - 


a)  The  Mossbauer  source  was  put  ir*  l.*  yi 

Beryllium  windows  tor  radiation.  Two  of  the  windows  were  in 
direction  of  the  needle  (scLirce)  axis  and  two  in  the  perpendicular 
direction.  (The  source  length  10  mm  and  diameter  (d)iisC>.8  mm) 

The  Mossbatier  absorber  was  sittiated  in  the  middle  of  the  distance 
between  source  and  detector.  The  maximur 
of  the  absorber  with  respect  of  the  sc 
(which  is  far  from  the  resonance).  Guir  c 
the  source  is  at  zero  velocity  (great  rs 

detector  will  register  small  cou.nts  in  the  MossbaLier 
keV)  «  l^hen  the  v^elocicy  of  the  a.b sorter  is  oit'i'erent  from  zerOj 
the  counts  in  the  MossbaLier  line  (35  keV)  must  be  greater  in 
comparison  with  zero  velocity. 


ad  m  1  s  X  b  X  e  mean 

< 

I'D 

Dci  ty 

rce  was  about 

10 

cm/s 

pectation  was 

that 

when 

onance  absorpt 

1  on )  , 

the 

tn^?  M  .  n  a  i  ^  ^ 

line 

(  -w'O 

Several  such  experiments  were  performed 


the  needle)  but  noticeable  change  in  the  counting 
CD served.  This  wcluo  oe  possiDie  it 
temper  at  Lire  of  Debye  & 


the  two  directions  of 


K-  ano 


?.tes  was  not 
the 

i n e  foil o w X  n  g 


experiments  confirm  this  conclusio 


b)  -  The  sel  f  — absorpt  i  on  of  the  resonance  gamma  quianta  depend  on 
the  source  temperature.  At  low  temper atLire  the  Mossbauer 
factor  f  mList  be  greater  than  at  temperature  300^K- 

m 

On  the  Figure  an  example  of  these  experiments  is  shown.  Along  the 
abscissa  is  the  temper  atLire  of  the  soLirce  and  along  the  ordinate 
are  the  relative  intensities  of  the  Mosbauer  line  (without 
absorber) .  It  is  seen  that  when  temperature  increases,  the 
intensity  of  the  line  increases  also  (self  absorption  decreases) . 
From  these  resLiits  one  can  estimate  the  Debye  temperature  iO)  of 
the  substance,  BeTe.  The  experiment  shows  B  <  ISS^K-  The  Russian 
groLip  (and  other  aLithors)  estimate  (for  their  BeTe),  &  ^  380  — 
420^K.  This  temper  atLire  (&}  depends  on  the  physical  structure  of 
the  substance  and  we  can  not  identify/  another  reason  for  such  a 


ilue  of  O  except  the  method  of  the  synthesis. 


lu.  Detsrmi nation  of  fm  and  calculations  of  fs. 

Our  ssti  mat  ions  are:  f  fi:  0.4  (at  T  =  4^K)  and  f  ^  (at  T 

m  s 

4"'K)  - 


Conclusions.  These  first  experiments  show  that  the  substance 
(Bele),  obtained  after  this  mechani c-chemi cal  method,  is  not 
sufficiently  good  for  stimulated  emission  experiments-  Perhaps  it 
will  be  necessar'/  to  heat  the  substance  at  T  ~  1200"^  K  and  repeat 
these  investigations. 


Because  of  the  lack  of  financing  these  experiments  were  sus 


;p  ended. 


!iy  experience  in  this  field  allows 


^s  me  to  make  here  A  PROPOSITION 


FOR  A  STIHULATED  ENISSION  EXPERIHErJT,  short 


w  I  X 


X  P Cl  on  G  i 


organization  of  the  works  and  oth 


er  necessary  expl anat i ons. 


I  HAVE  NO  DOUS I  THAT  ONLY  THIS  GF%lANI ZATION  CAN  ALLOWS  CREATION  OF 
A  WORK  I  MB  BAritiA  LASER. 
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